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[IK] &*«<fc-*>fi**J*£iS<, 7*-ft**»c 

if Jim, *sJ:tfttIgC«fc9»e>;h.«WRtt©&V^* 
WMU tt-fkS/U n>it©«;**3 x l 08 dy n/ 

->■; ^ymtfx^y rmz^ziid). ^tz\tmit->v ? 
© §*«©$>*> urn-? -T {/ n^-r -y ^#»tn;aft 

So 





1 

imxm 1 1 x* *->^v*^&5w*xy *->^f? 

l^T. Sifty'J xryjKco/S* (a) 
[»13 I a I ^3x109 dyn/cm 2 

[»*B2 3 Sfi±i:«tlJ:4SIMb^J3yIfc . 

dfc^T. myitis V nyjKO/S* (a) 
[»23 I a I ^3x 10 9 dyn/cm 2 

[»*H4 3 «TK*ffc*> 'J 3 ^Rtf, «£BEfl:¥»«J* 

1 Sfcti2t;:ia«©xy *y^xg 0 

[»*S5 3 x* *v^tfiLJii:fe.5Sfl:5/y 3 >JK 

^H3e*«psnfcnr»«ffis, »^»*««i:*2©ift 

n y^0Jt£;^ (a) 
[»3] Ial^3xl0 9 dyn/cm 2 

[»*S6 3 «TE*«*. *<b5/'J 3>K*»J«Lfc 
U n >K*xy ^->^»*-r 5: <fc o*/ssni4 

[ooo n 

[0 0 0 2] 

[«£*©se«] sex, 7^'jy«7^ mm^co^m 




(2) ^Hf6-2 6 79 2 6 

2 

KM/hMtLt, v^^n^e-^ (M.Mehregany et 
al.. "Operation of microfabricated harmonic and 
ordinary side-drive motors" . Proceedings IEEE Mic 
ro Electro Mechnical Systems Workshop 1990 pp. 1-8 
) 'Jz770n7^ix-^ (W.C.Tang et a 
1., "Laterally Driven Polysilicon Resonant Microst 
ructures " . Senser and actuator 20(1989) pp. 25-32 

[0003] cinp»co«/h««&^jGS*r§fc8?>c. 
^x-*«fts»©4Mkft, jao«B«c«ts-c*«o ft^ 

[000 4] ±EC!)T^^ax-^C!)J:-5^# 
S:«teWi:U 7y{fc*«»*xyfy^*i:ltffi^ 

(W2-88 12) is^^-f^y^f 

(K.E.Petersen "Dynamic Micromechanics Silicon : Te 
chniques and Devices" vol.ED-25 no. 10(1978) p. 124 

i) (bi o) *ss«S6iEsnTv^So -tn-ynffiffl-rs 

[0005] ^e*^ 1 ; 3 tfcifc 

t>*sv^**-ra©-c* r***.x- 

9 frVv Sfc, «tt»xy^y^#ihJffc L 

[0 0 0 6] cicoSffci/'J nvKJztt. xy^y^ffifc 

ZCDtz&b. «Ji«p*-5V^»i»ttfIx y ^V^«p, 

[0 0 0 7] Sfc, xy^y-5r©»T«, JK^UfgffiT 




3 

[0 0 0 8] 

7yft*«ii:i5iyfy^ «Mtt&Mft£ tiff 

A^nsi^ft, M&co&Z^ti'*) n yRK £6#m 

So 

[0 0 0 9] 

Hi, Xu/*y^V*^fe£W±Xy ^y^tflkJlfc U 

Tfflfbs/U n yR£^6x^y^X*Mtr^T. a 
<t'>'j3>R©J6i^ 3 x 1 09d y n/cm2 WT 

'J 3 vRTapt^jaR LfcStfbv' V nvltiyfy^ 

1^T\ Kg'fbv' U =1 >m<DJ&jjtfi* 3x109 dyn/ 
cm2 lUTT&SCli:%i|#JSi:'rs*n3ia«<Z)xyf- 

yR**/*y ^fttXJ: OffKUfcr ^SrWafc-TSxy 

<b*«ffij«ft ft £.fc9j*RLfc;ifc&W»fcr*ms 
fctt2twiE«©xu;f-y^Xe-C*>0, iSii, xy* 

lfc»R*^Lfc;W >W 

JL^, Iftffl-fL^ V =1 VJKCDJS***, 3x109 dyn// 
cm2 WT-CfeSr ^^t^T^ilv-f ^n^^f y 

«##igi&>' 'j 3>^e»4D, serosa: -y; ^vit 

SL Ift-> > 1?: x 7 f y ^ff jti l TSfb 
3 > 4 x * y S r i: (3 J: 0 J^jgS 5 titz Z £. £ 



^M^F6-2 6 7 9 2 6 

[0010] ±.ia©<t-5&«a=fe*-rsxsta: 0. x 

[0 0 1 1 ] 

[0012] mmm 1 

^+,11 y 3 y&fi, 1 2 »± s/ u 3 ygfbR* 1 3 

[00133H2C, USE^J 1 c9K*^*>§££>f£l!£Xg£ 
TjkTo a{bS/'J3yRfcttB*tt©ft<&v^>»j 
3>ifi2 1C, IEm«MSf:d;^>'J3yi 
*bR2 2«:R»l 5 0nmt:Mt^ (0 2 (a) ) 0 
/SR*ff=fc IT, K/S^frtrS i H 2 C 1 2 £NH 3 2> 

s^fttttjav^ »*«ji[it*sc<bs-a:TjacRLfc. c 

30 A9--y?-fZ> (B2 (b) ) 0 

[0 0 14] Z<D±\Z. *jeft->'j3yR2 4ft(Effift 
^MffijafiffiKcfcORJP2 //mKUgdcU 
77-ft/^-x>^f5 (02 (c) ) o Wik\Z^ 5 
0%^7 yfb**»K: 1 5#W«LT«teJi«r»*Lfc 
», M*K:3#|tn*U »*»5»fcfT^fco S<b5/ ! J3 
VR2 2»i(fi£Eft*««J«ft}S-Cf^»b, J&Jft&ftttS 
5 Ot:, SJ&MfrKS i H2 C 1 2 £NH 3 © 
Jl'&Mft^ffll^ flt*%2 0 c cm/0-6 0-c cmi: 
Lfco 

40 [00 15]*fc, ff»L/i=Rtt ^-W^StfciffJfe 
« (IONIC SYSTEMS B* S!p ra p^stress gauge auto cal 
model no. 301 14) "CjC^SriBJSe Lfco 0 3 (a) . 
(b) C^BtffKLfcaft^J 3yR©»iH;i:K* 

O^^^^-To NH3 OffiMtt.frMlN't&^Ltztf'oT 

**«l©#|*4i/y3yflF)>tfiF-b**f^»bfco *1 

ff»»<D«-»**a>aibR©«iB**fc«)Tssr. 

[0 0 16] 

[SI ] 



• 



(4) 
SSI 



6-267926 









5 X10' dynArf(C) 


A 


X 


3X10* dyn/ctf (C) 


O 


O 


1X10' dyn/cffl 1 (T) 


O 


O 


3X10* dyn/crf(T) 


O 


o 


4X10' dyn/crf(T) 


A 


X 


8X10' dyu/cm 1 (T) 


X 





i^. ^4*09 (C)te Compression^, £ Ac (T)te Tension 
%jftft?"5o £6lc\ Oti^ y ?<DAt>ttfr^tzb 

Ate — ^ y ^©AofctCDfe^fc-To 
[0 0 17] SlkS/V nyR(DJCE**U x 1 0 9 dyn 
/cm2 fc, 3x109 dyn/cm2 ©R*fl!Wc» 
»ittoft<^'> , J3>«Sii:fcoT(,, St 
Sfl: -> 'J3>RI:^7^ #A o Ac 0 MNI b 
fcOtSdfctt^ofco L^U 4x109 dyn/ 20 
cm2 ©f^»K»ti, 7y^t**CJ:S«ttJll»*©« 

fco Sfc. Bfti/V3yBtoj8*tf, 8xio9dyn 
/cm 2 ®fc(Z>«:, SttBiyfy^CDftt^t© 

[ooi8] znzo. 7^**i»tt, • 

^©tfihBtztt, K/C***3 x l 09 d y n/cm2 & 
[0 0 19] ;i£Tte*KfcLT^lJ3yfcflJV>fcj&^ 

[0020] se>i:ii, j$®&gHbs/ u 3 ySl^ft-5^ 
&miti>> v n y$s^ =f=w*£*=frr v 3 >r 40 

[0 0 2 1 ] 3 Ac. aft'>';3yR^B»Si:LT 
V\, tj*>5A,. *tg*S/'J 3y*S#£oV^*>KJP1M 



[0 0 2 2] USE^J 2 

B4*5J:t/5fc* *16W2C*3ltS>T'l*-b*©»fHia, 
fc<t^8lgHSSto 4U^>'J3VSS, 4 2te 
Rfl:S"j3yR* 4 3liSft'> , J3yB, 4 4*5<fctf4 
5 tt^lgfti/ 'J n V*ifift:S:»fef . 
[0 0 2 3] CCD*iftfl:(Z)f^»XaS:H5Ki3£^TBl 

aacj:0K<t>"J nyg5 2&RJP1 amK^/ST 

i:J;«9ll3 0 0nm(:*«t?.o RJ?#J¥< fc£li*f 
J&t) commitments: %<DT* 3 0 0 nmfcl^Rff«:# 

5 Or. £/S^.ft£S i H 2 C 1 2 t:NH 3 ££>*I£-Mft 

[0 0 2 4] dOSMtfU 3 h 'J -r 

ffl<ki/ 'J n yR£ * £ IT, Kfcs/ 'j 3 yR&A* 
--v^t5 (05 (a) ) o -co±^> ^ii/'J^ 
y 5 4 ft (Sffifll**ffi CiOaiU^--/^ 
(0 5 (b) ) o WWttSMSffll 1 4:1^*, r©±t3 

LtA7--y^t^ (05 (c) ) o 
[0 0 2 5] 3yflf*g&5 6£^/£ 

L (05 (d) ) , 114I5 5^^t^ (05 

(e) ) o $mm \ z.m-<Dj&jjx\ mm<Dm^m*m 
^xzomi&i**MtiiLtzkLzz>* mmizi&jjifi 1 x 1 

09 dyn/cm2 . h3 x l 09dyn/cm2 (Dm 
^tt. SIBttfi< Jt«P*>*/i ? 0ric"C*fct,©©, 4xi 
09dyn/cm2 WiTO^ v y ^^A5^ £ l± 
*J«f*3^Ttt*Lfco Ja±<t0, 3 0 0 nm^Kifft 

c: 4: J: «9 ^> V 3 >flK6fl:*«Stt ft < 

f^Sf £ d £ # «TtB i: A<c fc« 

[0 0 2 6] ff»tfcM-«Ft»*tt. K-tf y^«L 

ffi&asLfc#e*'> v 3 y ©MfcrnEftwanT* - * t;: 




7 

[0027] mmm) aefemi:, Mix^f 
fccfct/STS^^-ro si. 6 2tiia^m®, 63©^j 

0, 65" UTft< *-5*)a£;ft-C^ 

So H3eW«6'l. 6 2fc^»«ffi6 StBBflKWffifta* 

i!®j£tT-5 (06) o 
[0 0 2 8]fr»*ftkLTB, if'>'j3VSS7 1 
± LTBftS/V n VK7 2 ftffilff 1 xvm(r^ 

3 >S^tK7 3ftteaE<b*»fflJ«fiftfcJ:0« 
/£-T£ 0 /*Bt*fl=«U 5 0t\ flftfift S i H 

2 C 1 2 £NH3 ft/BV^T 2 0 s c cm/ 1 0 s c c 
rru i:U iS^^3 x. l 09 dyn/cm2 <Z>3.|^36 0 
JSSfcLfc. *C *«ftS/ , j3^74tif3 00n 

[0 0 2 9] CKD^Jgft^U n VJ±. KJ&SMfcK K-fc? 

>ffiA-rs#ft*^*«ttfl.a**t"ca3<o *£«te 

6^t?) (87) o 

[0 0 3 0] *»C7-;<l:**lCJ:0lttI*Bt 

U »WT^*-^x-*£#§ 0 #|gi»G>gfbRft/H^ 

[0 0 3 1 ] OSfflfll) H8Kl#«v>r * n*>f v*® 
*MfiEU 09 tcg| 8 OA- A' ®-e«»f U/c^fM^^^ 
-To H^TI®8 3 fcpr»mffi«8 4' (DPflKWEftA* 

cts^^m^i^tc^o pnfja@^8 4' ttfctotro -ft 

8 6A*S*klt8 5' ^86' tf»afcft07-f^O 
[0 0 3 2] ^Oii^OaX-f -y #Mi^> 

^TWco Z<Dtz&>, &1R\tis >J n VtzPS^n. SM*CE> 
[0 0 3 3] * ^<D<feWk?5m*\;XT\-WiW 




(5) W6-2 6 7 9 2 6 

8 

tt£tf>e 5/'j3VS881l:lttlx^y^ 

ift S i H2 C I 2 /NH3= 2 0 s c cm/ 5 sec 
m^U J&tJ* lxio9 dyn/cm2 0)3l3gJS;Jjh 
L/= 0 tklzTmmt: LT&te&i/V ?>8 3. 84. 8 
5' I3&xf8 6' %K*3 0 0 nmCMT^o 
[0 0 3 4] C ©±KlttI©ift •> U n >RSRS 
1. 5 f/mfcJ«R/**-- y^f^o *e -5Iftm@8 

/<? 4' x^y^fflHsewfisst&s^jieai/uny 

ft, Kffl. 5*mK»j«U $^^pT«jm®84' CD 
±.\zm2(DmtW) 3>I8 7ftJ«KA^-- v^-r 

§o j«R*fti:LTtt, »i©a j fb>' , ;=3>Kfci5ifil'e 

£>9, 1x109 dyn/cm2 <E>3I3S 9 h 

ftotv^. ZKDS-fbs/U 3>i8 7 fc? **byjc*sc 
£ ^£ft£c9T*;£&^c7)^{bS' , j a yRtsscitw 

[0 0 3 5] $ ^©S'fbv'U n VK8 7©±t# 

ftfflV^»J«Lfc»*, v*ffl««fcmEftW»rr 
[0 0 3 6] 7^yffl«SPJ/'j3Vti5 

[0 0 3 71 

xy^y^ffjhlBfc: IT, (1) M1^S>"J3 
v©«K«f»*«flDl»MaK:3fi<, (2) 7y<t**M 

x**;/^K»r**#fc»tt&*u (3) m&m& 

46? [0 0 3 8] ZHiZX^T&fcmiZPvy 0&A^tzK> 
Sv^n^-f yf^BtS^ fc^FTfiEt?S)5o 

[0 1 ] 3!J£#j 1 ©tf#t^*jRi-«5SWrEBo 

[B2] JiSE#J 1 0)it}tt>^OftSJX@ft^T«^!Elo 

<£ft^-rn3o 

56? CH4] Hffi^J2^)>t^*>^ft^r^^:^TlaIEio 



9 

[0 5] *««2©>t»ti*C!>ff98Xg*3R"r«!*H. 
[06] *^^li0>J©fl7 ^ f ^ x - ^ ?:gtiS 

[07] *ftWlffl W©»17 ^ f a x- ^ 

[0 8] ^o^-f y ^4rS*r«B»»* 

0o 

[0 9] *»9§G>»m-7>f ^n;W y ^Sr*-r«*WrS 

0o 

[0 1 o] sexcDBimv-f ^n^-r y ^s^-rawM^ 

0o 

11. 2 1. 4 1. 5 1. 7 1. 8 1 '>'J3 >SS 
1 2. 2 2, 4 3. 5 3. 7 3. 8 2. 8 7 M 

13, 24. 4 4,. 4 5, 54, 56. 74, 76 # 



(6) ^58^6-2 6 7 9 2 6 

10 

2 3. 5 5. (7 5) ifc'>'j3>ittHI 

4 2, 5 2, 7 2 Kfty'Jnyffigll 

6i, 62 w^ssti 

6 3 mm^immm 

64. 6 4' 3>^n * — ;W 
6 5,6 5' & 

(75) 

8 3 SSTSS 

;<? 8 4* . 102 ^immmmnm 

8 5, 1 0 3 **fl!B5e«ffi 
8 6, 1 0 2 X -f y ^/S^TSjI® 
8 4. 8 5' . 8 6' Tig 
10 4 KftlS/'J nvl 
10 5 5/U ^Vxlf^^i/tM 
106 p+^I^'Jny 






71 



(7) i^iflf 6-267 9 2 6 



[EI3] [051 






